aggressive lymphomas: results of the NHL-B1 trial of the DSHNHL for the treatment of young patients with good-prognosis (normal LDH) Two-weekly or 3-weekly CHOP chemotherapy with or without etoposide http://bloodjournal.hematologylibrary.org/cgi/content/full/104/3/626 Updated information and services can be found at: (3828 articles) Neoplasia (2269 articles) Clinical Trials and Observations (412 articles) Free Research Articles collections: Blood Articles on similar topics may be found in the following http://bloodjournal.hematologylibrary.org/misc/rights.dtl#repub_requests Information about reproducing this article in parts or in its entirety may be found online at: http://bloodjournal.hematologylibrary.org/misc/rights.dtl#reprints Information about ordering reprints may be found online at: http://bloodjournal.hematologylibrary.org/subscriptions/index.dtl Information about subscriptions and ASH membership may be found online at: . Hematology; all rights reserved The combination of cyclophosphamide, doxorubicin, vincristine, and prednisone, given every 3 weeks (CHOP-21) is standard chemotherapy for aggressive lymphomas. To determine whether CHOP given every 2 weeks (CHOP-14) or the addition of etoposide (CHOEP-21, CHOEP-14) can improve results in patients ages 18 to 60 years with good prognosis (normal lactic dehydrogenase [LDH] level), 710 patients were randomized to 6 cycles of CHOP-21, CHOP-14, CHOEP-21 (CHOP plus etoposide 100 mg/m 2 days 1-3) , or CHOEP-14 in a 2 ؋ 2 factorial study design. Patients in the biweekly regimens received granulocyte colony-stimulating factor (G-CSF) starting from day 4. Patients received radiotherapy (36 Gy) to sites of initial bulky disease and extranodal disease. CHOEP achieved better complete remission (87.6% versus 79.4%; P ‫؍‬ .003) and 5-year event-free survival rates (69.2% versus 57.6%; P ‫؍‬ .004, primary end point) than CHOP, whereas inter-val reduction improved overall survival (P ‫؍‬ .05; P ‫؍‬ .044 in the multivariate analysis). Although the CHOEP regimens induced more myelosuppression, all regimens were well tolerated. CHOEP should be the preferred chemotherapy regimen for young patients with good-prognosis (normal LDH level) aggressive lymphoma.
Introduction
Patients younger than 60 years of age with aggressive lymphoma of the low-intermediate and low risk groups according to the International Prognostic Index 1 (IPI) have a 5-year event-free survival (EFS) rate of only about 50% and 80%, respectively, which definitely warrants improvement. After the Intergroup trial 2 had confirmed the CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) regimen 3 as standard care, the German High-Grade Non-Hodgkin's Lymphoma Study Group (DSHNHL) decided to investigate in the non-Hodgkin lymphoma-B1 (NHL-B1) trial whether the reduction of treatment intervals from 3 to 2 weeks (CHOP- 14) , or the addition of etoposide, a potent antilymphoma agent, to CHOP (CHOEP-21 4 ), or a combination of both (CHOEP-14 5 ) would improve outcome for young patients with goodprognosis aggressive lymphoma.
Patients and methods

Patients
The study was conducted in accordance with the Helsinki declaration. The protocol was approved by the ethics review committee of each participating center. All patients gave written informed consent. Patients were eligible if they had previously untreated, biopsy-confirmed aggressive non-Hodgkin lymphoma according to the Revised European-American Lymphoma Classification 6 (translated into the World Health Organization [WHO] classification 7 ) and were between 18 and 60 years old. Excluded were patients if the diagnosis of aggressive or very aggressive lymphoma was not confirmed (ie, no pathology review was available) or if the diagnosis had to be changed into indolent lymphoma or no lymphoma at all by one of 5 expert hematopathologists who conducted a blinded central pathology review. Patients with lymphoma associated with AIDS; a history of indolent lymphoma or other neoplasms; marked impairment of cardiac, pulmonary, hepatic, or renal function; WHO performance status 4; bone marrow involvement with more than 25% lymphoma cells; initial white blood cell (WBC) count less than 3 ϫ 10 9 /L; initial platelet count less than 100 ϫ 10 9 / L; or inability to comply with study requirements were excluded. The patients had mandatory baseline examinations that included clinical examination, laboratory tests, chest radiograph, abdomen sonography, computed tomography of chest and abdomen, and a bone marrow biopsy.
Between September 1993 and June 2000, 866 patients were randomized by 140 institutions after a telephone interview. Randomization was performed at a 1:1:1:1 ratio using the minimization algorithm by Pocock 8 considering stratification for centers, advanced stage III/IV, and bulky disease. All patients for whom the eligibility criteria were not confirmed after randomization were withdrawn and the balances were appropriately adjusted in the randomization program.
Treatment protocol
The CHOP regimen 3 consisted of cyclophosphamide (750 mg/m 2 intravenously), doxorubicin (50 mg/m 2 intravenously), vincristine (2 mg intravenously) on day 1, and prednisone (100 mg orally) given on days 1 to 5. CHOEP was identical to CHOP with etoposide (100 mg/m 2 intravenously) added on days 1 to 3. CHOP-21 and CHOEP-21 were recycled every 3 weeks; CHOP-14 and CHOEP-14 were recycled every 2 weeks, with patients receiving recombinant human granulocyte colony-stimulating factor (G-CSF; filgrastim) from days 4 to 13 at a dosage of 300 g/d or 480 g/d for patients less than 75 kg or 75 kg or more body weight, respectively. G-CSF administration in the 3-week regimens was at the discretion of the treating physician. The next chemotherapy cycle was scheduled for day 15 or 22, respectively, after recovery of WBC count (Ͼ 2.5 ϫ 10 9 /L) and platelet count (Ͼ 80 ϫ 10 9 /L). If recovery was not achieved, blood counts were repeated 3 to 4 days later, and, if necessary, 7 days later. The dosages of myelosuppressive drugs were reduced by 25% if WBC and platelet recovery exceeded 1 week, or by 50% if the delay was more than 2 weeks. Planned treatment consisted of 6 cycles of the assigned regimen. Treatment was stopped if lymphoma progressed, if the patient declined to continue with the protocol, or at the discretion of the treating physician in cases of intercurrent illness or adverse events. Patients with initial bulky disease (defined as lymphoma masses or conglomerates with a diameter Ն 7.5 cm) received radiotherapy (36 Gy) to these areas irrespective of the result of chemotherapy. Radiotherapy at the same dose was recommended to extranodal sites of disease whenever feasible.
All patients underwent restaging 4 weeks after the end of therapy. This included the examination of all involved sites by appropriate methods. Tumor responses were classified as complete remission (CR), unconfirmed complete remission (CRu), partial remission (PR), stable disease, or progressive disease according to the International Workshop criteria 9 with the modification that CR and CRu had to be confirmed by the first follow-up examination 2 months after restaging. Death during therapy or within 4 weeks after the end of therapy from causes other than lymphoma was designated as therapy-related death.
Adverse events reported by the patient or observed by the treating physician were coded on the case-report forms according to WHO grades. An adverse event was defined as any adverse change from the patient's baseline condition after the initiation of therapy, whether or not it was considered related to treatment. The WHO grades for hematotoxicity were assessed from blood counts within treatment-specific nadir windows. WHO events and therapeutic interventions between treatment arms were compared by 2 tests and Fisher exact tests if required. For estimating the treatment duration, dose intensity and dose erosion the technique of Kaplan-Meier estimators were used as described elsewhere. 10
Statistical analysis
The trial was planned in a 2 ϫ 2 factorial design. Hence, 2 independent contrasts were subjected to significance testing: interval reduction (comparing all patients randomized to 2-weekly regimens with those in 3-weekly regimens) and addition of etoposide (comparing all patients randomized to CHOP regimens with all patients randomized to CHOEP). The NHL-B1 trial was powered to reveal an improvement of 10% in the primary end point of 2-year EFS (baseline 67%) with a power of 80% and a significance level of 5% in a 2-sided log-rank test for each of the 2 contrasts. Taking a sequential stopping procedure into account we calculated a sample size of at least 700 informative patients (PEST 2, truncated probability ratio test 11 ).
The 710 eligible patients were analyzed according to their allocation by the randomization procedure, irrespective of whether they received the intended therapy or not. The primary end point was EFS, which was defined as the time from the beginning of therapy to either disease progression, initiation of additional (off-protocol) or salvage therapy, relapse, or death. The final analysis presented here proceeded as planned in the protocol. First, we checked for violations of the assumptions made in the factorial study design (ie, independence, interaction). Because no indications were found, the primary end point was analyzed on the 2 contrasts independently.
Secondary end points investigated with regard to the 2 contrasts were overall survival, defined as time from the beginning of therapy to death for any cause, the rate of CR and the rate of progression. Rates of CR and progression were defined as percentage of patients with CR/CRu (and not receiving further treatment) or progression, respectively, among all eligible patients.
Event-free and overall survival were estimated according to Kaplan and Meier. 12 The estimators at 5 years for EFS and overall survival are given with the 95% confidence limits. Regarding the survival end points, independent log-rank tests for each of the factor contrasts were calculated. To investigate whether adjustment for known prognostic factors would change the conclusions regarding overall treatment effects, a proportional hazard model with only 2 factors (treatment interval and use of etoposide) was fitted adjusted for the randomization strata (stage III/IV and bulky disease) into the models. A logistic regression model was used in the same way for the CR rates and rates of progressive disease.
Some exploratory secondary analyses were performed. To investigate whether CHOEP-14 has a better tumor response than CHOEP-21 univariate 2 and log-rank tests were performed. To evaluate the effect of each single of the 3 intensified regimens CHOP-14, CHOEP-21, and CHOEP-14, the treatment effect was modeled using 3 indicator variables in all multivariate models. CHOP-21 was considered as the baseline cohort and binary indicator variables were coded for each of the 3 other treatment arms.
Results
Patients
Between September 1993 and June 2000, 866 patients were recruited by 140 institutions. Central pathology review was done in 92% of the cases. Fifty-two patients (6%) had to be excluded because no pathology review was available and 61 patients (7%) were excluded because on pathology review the original diagnosis of aggressive lymphoma had to be changed into indolent lymphoma or no lymphoma at all. Other reasons for exclusion were missing informed consent (n ϭ 12), concomitant other neoplastic disease (n ϭ 4), previous treatment of lymphoma (n ϭ 8), serious other concomitant disease (n ϭ 2), elevated lactic dehydrogenase (LDH) level (n ϭ 10), no information about initiation of treatment (n ϭ 1), and other (n ϭ 6). There were no significant differences in exclusion rates between the treatment arms. Thus, of the 710 eligible patients, 176 were randomized to CHOP-21, 172 to CHOP-14, 185 to CHOEP-21, and 177 to CHOEP-14. Except for the presence of one risk factor according to the IPI, the 4 cohorts were well balanced in clinical and pathologic characteristics (Tables 1 and 2) . only.
For personal use at SWETS INFORMATION SERVICES INC on January 25, 2008. www.bloodjournal.org From delayed by more than 1 week. This strategy resulted in median relative dosage intensities 13 for the myelosuppressive drugs cyclophosphamide, doxorubicin, and etoposide (in the case of the CHOEP regimens) of 98% for CHOP-21, 97% for CHOP-14 and CHOEP-21, and 95% for CHOEP-14. Of the 171 patients with bulky disease who completed therapy, all but 19 received radiotherapy (36 Gy) to the initial site of bulky involvement (in 9 cases bulk was removed surgically, in 3 patients radiotherapy was not possible, 7 had protocol deviations). In contrast, 24 patients received radiotherapy to their largest site of involvement even though the definition of initial bulky disease (Ն 7.5 cm) was not fulfilled. These cases were counted as events at the time of initiation of radiotherapy. All these patients had been evaluated clinically as CR or CRu after 6 cycles of chemotherapy and only 5 of these patients had later relapses.
Response to treatment
The primary end point of the trial was EFS. Because no evidence for an interaction between the 2 factors etoposide and interval reduction was found in a Cox model (relative risk [RR] for interaction, 1.02; P ϭ .943), the trial was analyzed according to the protocol in a 2 ϫ 2 factorial design, comparing the 2 CHOP cohorts with the 2 CHOEP cohorts, and the 2 biweekly regimens with the 3-week regimens independently.
The Kaplan-Meier estimates for the primary end point EFS are shown in Figure 1 . The median time of observation is 58 months. EFS curves of the 4 treatment groups are given in Figure 1A . Whereas the improvement by the reduction to 2-week intervals was not significant in (P ϭ .622; Figure 1B ), the addition of etoposide resulted in an improved EFS (P ϭ .004; Figure 1C ). This improvement was 11.6% after 5 years and was significant both for patients in limited stages I/II and for patients in advanced stages III/IV ( Figure 1D-E) .
The Kaplan-Meier estimates of the secondary end point overall survival are shown in Figure 2A . The median time of observation is 58 months. Interval reduction from 3 to 2 weeks improved overall survival (P ϭ .050; P ϭ .044 on multivariate analysis), whereas the improvement achieved by the addition of etoposide did not provide a significant survival benefit (P ϭ .315).
As an additional secondary end point we assessed primary outcome rates of all eligible patients based on their treatment allocation according to the randomization procedure irrespective of whether they received the intended treatment or not. The complete remission rates ranged between 80.1% in the CHOP-21 and 90.4% in the CHOEP-14 cohort ( Table 3 ). According to this analysis (Table 4) , the complete remission rates were significantly better for the etoposide-containing regimens (87.6%) than for the CHOP regimens (79.4%, P ϭ .003), whereas the difference between the 2-weekly and 3-weekly regimens was not significant (84.6% versus 82.5%, P ϭ .477).
In a multivariate analysis of prognostic factors that included the randomization strata advanced stage and bulky disease as well as the effect of interval reduction and the addition of etoposide, advanced stage had a prognostic impact on EFS and overall survival (P Ͻ .001 and P ϭ .004, respectively), whereas bulky disease was a prognostic factor with respect to the rate of progressive disease and overall survival (P ϭ .014 and P ϭ .006, respectively). The addition of etoposide had a positive effect on complete remission rate and EFS (P ϭ .003 and P ϭ .004, respectively), but not on overall survival (P ϭ .276), whereas interval reduction from 3 to 2 weeks had a significant effect on the rate of progressive disease and overall survival (P ϭ .032 and P ϭ .044, respectively; Table 5 ).
Sensitivity analysis
In an additional sensitivity analysis we investigated whether the slight imbalance in the cohorts with regard to the IPI factor might have an impact on treatment outcome. Multivariate modeling adjusting for IPI showed no relevant contribution. In a further analysis we investigated whether inclusion of the 52 patients excluded because of missing histopathology review would have changed the results. All these patients were treated according to the protocol and equally allocated to the treatment arms. Because about 7% of all reviews did not confirm the inclusion criteria, we estimate that about 4 of 52 patients were not eligible for the trial. The sensitivity analysis of all primary and secondary end points provided almost identical results to the analysis reported. As can be seen from Table 3 , there was a tendency of more events in the CHOP treatment arms compared to the CHOEP regimens that were due to off-protocol additional therapy (radiotherapy in the absence of bulky disease, more than 6 cycles of chemotherapy, or alternative treatment). Except for one patient in the CHOP-21 arm who received high-dose cyclophosphamide for stem cell harvesting, additional off-protocol consisted of radiotherapy in the absence of bulky disease in all other cases. Although the increased use of off-protocol additional treatment in the CHOP treatment arms was not significant, we performed a sensitivity analysis to investigate whether this imbalance had an impact on the results. Censoring these events confirmed both a significant improvement of the primary end point EFS achieved by the addition of etoposide (P ϭ .033 in the sensitivity analysis versus .004 in the primary analysis), and the absence of a beneficial effect of interval reduction on EFS (2 versus 3 weeks P ϭ .558 in the sensitivity analysis and P ϭ .622 in the primary analysis).
Safety
G-CSF was mandatory in the 2-weekly regimens from days 4 to 13. Except after the last cycle, when only 90.6% of the patients in the CHOP-14 and 93.5% in the CHOEP-14 regimen received G-CSF, between 100% and 96% of the patients received the growth factor after cycles 1 to 5. In the 3-weekly regimens, G-CSF use was left to the physician's discretion and was actually given with increasing frequency over the cycles. After the fifth cycle, 6.0% in the CHOP-21 and 16.9% in the CHOEP-21 cohort received G-CSF. Leukocytopenia of grades 3 and 4 occurred less often in the 2-weekly than in the respective 3-weekly regimens ( Table 6 ). The neutrophil nadirs occurred on days 10 to 12 of the cycle in 3-week regimens and on days 8 to 10 in the 2-week regimens.
Besides leukocytopenia, anemia and thrombocytopenia were the most frequent adverse events. There was a tendency for cumulative thrombocytopenia in the regimens containing etoposide. Grade 3 and 4 thrombocytopenias occurred in 7.0% of the patients treated with CHOEP-21 and 22.2% of the patients treated with CHOEP-14. Anemia increased with treatment duration and was most frequent in the CHOEP-14 regimen. The rates of red blood cell transfusions, platelet transfusions, and intravenous administration of antibiotics are shown in Table 7 . There were 3 therapy-associated deaths, one (0.5%) in the CHOEP-21 and 2 (1.1%) in the CHOEP-14 cohort.
Of the nonhematologic toxicities, neurologic side effects were not significantly different among the 4 cohorts, indicating that neither the interval reduction nor the addition of etoposide increased the neurotoxic potential of the chemotherapy (Table 6 ).
After a median observation time of 58 months, 20 secondary neoplasms have occurred: 4 myelodysplastic syndromes (MDSs) and acute myeloid leukemias (AMLs), 13 solid tumors, 2 acute lymphocytic leukemias, and one non-Hodgkin lymphoma of the T-cell type after a primary diffuse large B-cell lymphoma. The incidence of secondary tumors was not correlated with any particular regimen, and of the 4 cases with MDS/AML one each was observed after CHOP-14 and CHOEP-21 and 2 after CHOEP-14.
Discussion
When interpreting the data of the NHL-B1 trial it should be kept in mind that only a pair-wise comparison of the 2 CHOP with the 2 CHOEP arms and of the two 2-weekly with the two 3-weekly regimens were planned analyses according a 2 ϫ 2 factorial design. Because no interaction term was relevant, this 2 ϫ 2 analysis could be performed as planned according to the protocol. Results by the 4 treatment arms are only shown for reasons of exploratory or only.
For personal use at SWETS INFORMATION SERVICES INC on January 25, 2008. www.bloodjournal.org From clinical information. Similarly, because the NHL-B1 trial had been designed before the publication of the IPI, 1 the patients were stratified according to the presence of bulky disease and advanced stage, but not according to the IPI. Hence, subgroup and multivariate analyses were restricted to these strata.
Although other attempts to improve treatment results in young good-risk patients have failed to date, 14 we can show that the addition of etoposide to the CHOP regimen resulted in a higher rate of complete remissions and a significant 12% improvement of EFS after 5 years in young patients with good prognosis aggressive lymphoma. CHOEP is therefore the first improvement for this group of patients since the introduction of the CHOP regimen 27 years ago. 3 In contrast to other dosage intensifications of CHOP 15 no increase in secondary MDSs and AMLs was observed after CHOEP.
The improvement with etoposide applies to the entire NHL-B1 population and was similar in patients with limited (I/II) and advanced stages (III/IV). In contrast to etoposide, interval reduction or "dose densification" improved the primary end point EFS only marginally (3.1% after 5 years), but provided a small, yet significant benefit (5.8% after 5 years) with respect to overall survival for younger patients with normal LDH levels. There is no obvious explanation why dose densification had a stronger effect on overall survival than on EFS in the NHL-B1 trial, but a similar observation was made in the NHL-B2 trial, 16 where the same 4 regimens were tested in elderly patients. In the NHL-B2 trial interval reduction resulted in significantly improved CR rates, reduced progression rates, and improved EFS and overall survival. The stronger effect of dose densification on all end points in the NHL-B2 trial is not likely to be due to differences in the biology of aggressive lymphomas in young and elderly patients; rather, it might be attributable to the fact that in the NHL-B1 trial patients with elevated LDH levels were excluded. If the pretreatment LDH level can be taken as a surrogate marker for rapid tumor growth, it is conceivable that interval reduction had only a smaller effect on the comparatively slow-growing tumors with normal LDH levels included in the NHL-B1 trial.
It is a legitimate clinical question, which of the 4 treatment regimens tested in this study should be given preference. However, because the 2 ϫ 2 factorial design of this study allows only for a pair-wise comparison of the 2-week with the 3-week regimens, our trial was not designed to answer this question. Hence, the choice between CHOP-21, CHOP-14, CHOEP-21, and CHOEP-14 cannot be made without considering clinical aspects other than efficacy, such as side effects and costs. The 11.6% gain in 5-year EFS achieved by the well-tolerated addition of etoposide to CHOP clearly favors CHOEP over CHOP in young patients. In addition, some exploratory (ie, unplanned) analyses might be helpful when discussing the preferred treatment regimen. When the 3 intensified regimens are compared in such an analysis with the standard regimen CHOP-21 (Tables 3 and 8 ), it becomes clear that CHOP-14 is better than CHOP-21 only with respect to survival and CHOEP-21 improves only EFS, whereas CHOEP-14 significantly improves CR rates (by 10.3%), reduces progressions under therapy (by 6.8%), and improves both EFS and overall survival (by 14.7% and 10.2%, respectively) over CHOP-21. Although such a perspective would favor CHOEP-14 as the preferred regimen, an exploratory direct comparison of CHOEP-14 with CHOEP-21 does not reveal any significant advantage for CHOEP-14 (CR rate, P ϭ .111; progression rate, P ϭ .121; EFS, P ϭ .842, overall survival, P ϭ .472) and it remains a matter of debate, whether the increased side effects of CHOEP-14 and its additional costs due to the obligatory use of G-CSF justify a preference for CHOEP-14 in all young patients with good-prognosis aggressive lymphomas. CHOEP-14 might be particularly appropriate for young lowintermediate risk patient with LDH level as the only risk factor and as a conventional chemotherapy regimen for young poor-prognosis patients who usually present with elevated LDH levels. In contrast to the elderly patients in the NHL-B2 trial, where CHOEP-14 was too toxic, caused frequent treatment delays, and resulted in an The EFS of patients treated with CHOP-21 in this trial might appear lower than expected for the study population, whereas overall survival does not. This is probably due to the rigorous definition of an event that included all patients who received more than 6 cycles of chemotherapy or received radiotherapy despite the absence of bulky disease. Most of these patients were in CR/CRu after 6 cycles of therapy and these "events" occurred in only a few of the participating institutions, suggesting that the additional therapy was not given because it was considered medically indicated, but rather because it conformed with the respective institution's usual policy.
Six cycles of CHOP and CHOEP, respectively, were given in NHL-B1, and radiotherapy was restricted to those patients who presented with bulky disease. Whether giving additional radiotherapy to all patients and not restricting it to those with bulky disease would have improved results can only be speculated on, and the same applies to the number of chemotherapy cycles. In the original CHOP protocol, 3 CHOP was given 3 cycles beyond achieving complete remission, resulting in 5 to 8 cycles for most patients. Although we cannot exclude the possibility that 8 cycles of CHOP might be better than 6, no evidence from randomized trials supports this assumption; indeed, this question is currently being addressed in the ongoing RICOVER-60 trial of the DSHNHL, where elderly patients are randomized to 6 or 8 cycles of CHOP-14 with or without rituximab.
In the present study, patients with elevated LDH levels were excluded because the complementary NHL-A trial of the DSHNHL, 17 which included young "high-risk" with elevated LDH levels, had also been designed and had already started before the IPI 1 was published. Patients with stage I disease were included in NHL-B1. This strategy has recently been supported by the results of a Group d'Etudes des Lymphomes de l'Adult (GELA) trial in early stage aggressive lymphomas, which showed an improved outcome of young low-risk patients with full-cycle chemotherapy compared to a combined-modality approach 18 ; moreover, a longer follow-up 19 of a randomized trial of the Southwest Oncology Group could not confirm the previously reported advantage of a combined modality approach consisting of 3 cycles of CHOP and involved field radiotherapy over a full-cycle chemotherapy alone 20 for this population. A few patients in the NHL-B1 trial (19 patients or 3%) fall into the high-intermediate risk group according to the IPI and would thus be considered to have a poor prognosis. Nevertheless, the patients in the NHL-B1 study are quite representative for the low-risk aggressive lymphoma population because 97% belong to the low and low-intermediate risk groups of the IPI.
NHL-B1 and NHL-B2 represent the first long-term improvements for young low-risk and elderly patients with aggressive lymphomas, respectively. Whether the outcome of young good-prognosis patients can be further improved by the addition of the monoclonal anti-CD20 antibody rituximab, another strategy that has recently been shown to improve results in elderly patients with aggressive lymphomas, 21 can only be answered by an appropriate study. This study is currently being conducted by the Mabthera International Trial (MINT) group and recruitment was closed in October 2003 after randomization of 820 young good-prognosis patients with aggressive lymphoma. *Logistic regression adjusted for the strata stages III/IV and bulky disease (OR). †No complete remission: partial response, stable disease, progressive disease, therapy-associated deaths, unknown response, additional therapy. ‡Cox proportional models adjusted for the strata stages III/IV and bulky disease (RR). §EFS events: progression, no complete remission at the end of treatment, relapse after complete remission, death, unplanned additional treatment or change of treatment, whatever comes first.
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